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FIGHT TO SAVE THEIR LOW-LYING LAND

= HOW THE DUTCH

S22 B IRRIERS BLOCK SURGE BUT
PRESERVE VITAL ESTUARIES

3&’%13 KEEP ﬂUT THE SEA
=== AND CREATE LAND AND LAKES

PUMPS WORK DAY AND NIGHT
T0 KEEP LOW AREAS DRY

VA NATION WHUSENAME LITERALLY MEANS “COUNTRY BELOW THE
| EARTHS SURFAGE,” IT’S NO WONDER FLOOD GONTROL IS AN OBSESSION
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Barriers,
dams at
seq relieve
pressure
on levees

NETHERLANDS, from A-8

wrote Roman philosopher Pliny
the Elder, who as a soldier in
the first century A.D. helped
construct a canal in what would
become the Netherlands.
“There lives a miserable people
at the highest known levels of
the tide and here they have
built their huts, living like
sailors when the water covers
their environment and as if
shipwrecked when the water
has gone.”

Around 1000 A.D., Europe's
population swelled and farming
expanded. The Duteh began to
use limited technologies and

- their own ingenuity to drain the
swamps and keep them dry.
Over the centuries, the tools
grew more sophisticated, and
more and more polders —
drained areas ringed by dikes
—were created.

But draining peat bogs has
one major drawback: They sink.
Peat and clay soils contract
when drained. The lower they
get, the more suscepiible they
become to floods. The increased
flooding in turn made people dig
their drainage ditches and
‘canals ever deeper, a vicious cy-
cle that continues today. The
problem, compounded by the
loss of silting from rivers now
controlled by dikes, is similar to
the subsidence plaguing the
New Orleans area.

Combined with gradually ris-
ing seas, the change is shocking.
In 900, the Netherlands aver-
aged more than 12 feet above

sea level. By 1500, it had’

dropped even with the sea. To-
day, it averages 8 feet below sea
level and is still dropping at the
rate of a quarter-inch each year.

Battles won by the sea

Ry o, Tery N, [eee

sea has shaped its history, and
every six generations or 0 has
been marked by a terrible de-
feat, a catastrophic flood that
has swept over swaths of the
country, destroying. dikes,
homes, property and human
lives. The Dutch landscape is
dotted with reminders of past
floods and the measures taken

to ensure such a disaster would |

never happen again.
The only thing left of
Koudekerke, a village bver-

looking an estuary of the |

Scheldt, is the Plompe Toren, a-
brick church tower that casts a
lonely silhouette over nearby
farms. A 16th-century flood
swept away 13 villages,
Koudekerke among them. The
tower was all that remained.
Later rebuilt, it was leveled
again during World War II and
permanently abandoned. A
recording in the tower tells the
legend of a merman who
cursed fishermen from the vil-

‘Jage for catching his wife.

Visible to the east is a
breached dike from the 1953
flood that was never repaired;
authorities instead opted to re-
build farther back from the wa-
ter. The area behind the breach

is now a marsh. Visible to the
west is the enormous Eastern
gcheldt storm barrier that
blocks North Sea surges from
the estuary. |
Completed in 1986, as part of
$14.7 billion in post-1953

improvements, the Eastern
Scheldt barrier is a monument
to the Netherlands’ innovative
approach to flood control and
includes features the corps is
looking at for New Orleans.

Shortening the defenses

For centuries, the Dutch pro--

tected themselves by ringing
settled areas and farmland with
dikes, essentially the same ap-
proach used in south Louisiana.

But the 1953 flood revealed a
big weakness in that strategy:
Storm surge water could move
far inland through the estuaries,
which were open to the sea.

This was also a key failing of
the New Orleans system, Bat-
tjes and other Dutch engineers
say: The region’s levee-lined
canals were conduits for Kat-
rina’s storm surge to pour into

See NETHERLANDS, A-12



Dutch try
anew line
of defense,
use levees
as backup

NETHERLANDS, from 4-10
the heart of the city. From the
east, water flowed into the In-
tracoastal Waterway and Indus-
trial Canal, where floodwalls
were topped and then collapsed,
flooding the Lower 9th Ward,
St. Bernard Parish and eastern
New Orleans. From Lake
Pontchartrain, it flowed into the
17th Street and London Avenue
drainage canals, which were
breached, flooding central New
Orleans.

In the wake of the 1953 flood,
engineers and policy-makers
presented the Netherlands with
a choice: They could build dikes
higher and stronger as they had
always done in the past. Or they
could take a different, more am-
bitious approach, building large
barriers across estuaries and
other open waterways.

The second option had one
crucial advantage: It would ef-
fectively shorten the country’s
tortuously long coastline by
hundreds of miles. If the
length of the country’s defen-
give barrier shrank, the think-
ing went, so would the chance
that a dike might fail at some
unnoticed weak point and lead
to a larger catastrophe. Many
miles of older dikes would be-
come secondary, backup pro-
tections.

“It’s much more logical to
shorten your line of defense,”
said Battjes, the retired engi-
neering professor, who advised
the new system’s designers. “To
make a military analogy, the
water is the enemy. You don't
let the enemy, before the fight
starts, penetrate your terri-
tory.”

stormwater

and move pump stations f
the middle of to he Iake.
s Wn to the lake-

Installing surge gates
American engineers have he-

gun looking at how to :

t!us problem in 3 Catego‘f’?'cggz?
sign. One solution would be to
put floodgates on some canals.
Another would be to retool New

rleans’ generations-old
drainage system

Installing surge gates

American engineers have be-
gun looking at how to address
this problem in a Category 5 de-
sign. One solution would be to
put floodgates on some canals.
Another would be to retool New
Orleans’ generations-old
stormwater drainage system
and move pump stations from
the middle of town to the lake-
front.

On a more ambitious scale,
some officials suggest upgrad-
ing an old proposal to build a
large levee and floodgate sys-
tem across the marshes to block
surges from entering the Chef
]Menteur and Rigolets passes
into the lake. An early version
of tl_'ne plan‘was abandoned after
environmentalists raised ques-
tions about impacts on marsh-
lands.

T}}e Netherlands example
provides a template for how to
go about this. Early Delta
Works plans called for dams to
bf,- construeted across all the re-
gion's estuaries — just as the

government had dammed ot a
20-mile opening along the
northern coastline in 1933, ere-
ating a giant freshwater lake.
But by the 1970s, environmen-
talists, commerecial fishing orga-
nizations and other groups were
complaining that the completed
dams were ruining the region’s
ecology,

They sparked a national de-

bate and eventually a compro-
mise, one that balanced storm
defenses against harm to the
environment,

The largest result of the
change is the enormous East-
ern Scheldt storm surge bar-
rier, a massive series of 62
floodgates snaking across the
water. The gates, which range
from 19 to 29 feet high, depend-
ing on their position on the bar-
rier, are left open most of the
time to allow tidal flows in and
out, preserving the estuary be-
hind it. When the high-water
alarm sounds — as it has on av-
erage twice a year since it
opened — the gates are shut un-
til the danger passes.

Thinking big from start

As a reminder of why the
barrier is there, the height of
the 1953 flood — about 13 feet -
is marked by a thick red line at
a point along the barrier’s
southern endpoint.

That reminder is also imbed-
ded in the design DNA of every
flood protection project in the
country in the form, of very
high, legally mandated safety
standards — something New Or-

leans most assuredly did not

have.

The biggest flaw of New Or-
leans’ pre-Katrina levee system
was that it provided a low level
of safety: It was built only to
withstand storm surges from
some, but not all, Category 3
hurricanes and was virtually
guaranteed to fail in a stronger
storm. In retrospect, engineers
say it didn’t even live up to its
Category 3 billing. In fact, no
one knew precisely what level
of safety it provided because of
its many weak points, changes
in the landscape over time and
the corps’' outdated assess-
ments.

Such problems are inconceiv-
able in the Netherlands. Urban-
ized areas of the country — such
as the region surrounding Ter
Heijde, which includes The
Hague and Rotterdam — are en-
gineered to withstand the kind
of storm surge that comes only
once in 10,000 years. More
sparsely populated areas, such
as those protected by the Delta
Works, are safe against a 1-in-
4,000-year flood. The lowest
level of protection, found in
rural areas, is for a 1-in-1,250-
year flood. All are many times
safer than New Orleans ever
was. :
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John McQuaid can be reached at

John.mequaid@newhouse.com or

(202) 383-7889.
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Recovering the dead

Flokweert's family remained,
however, because he and his father
wanted to work. Flokweert got a job
on dike repair, while his father
worked at identifying corpses. He
would bring the photos of decaying,
waterlogged bodies home at night,

“It was not a good situation for a
young 16-year-old to see all those
corpses,” Flokweert said. “I still re-
member the smell of Lysol on him.
In hindsight, perhaps we should not
have stayed.”

They moved about in a moonscape

of ruins. The dikes were breached in

400 places, and 67 washed away com-

pletely. In all, about 43,000 homes

and farms were

da maged and “ L]

10,00§0thers 'ﬁtZt:Inck

were beyond re- in the

phair, 'nr;any ?:lr afternoon,

those pulverized.

Farmlands lay fal- ?58:11‘“ :ile

low, covered with ! u_ =

sand and contami-  Collapsing

nated by saltwa- around us.

fer. By 4 o’clock
The principal '

economI;c actilj.fi~ the whole

ties were cleanup area was

andkdike repair. devastated.

Hulking Phoenix

caissons that had We_ sawa,

seen service dur- neighbor’s

ing the Normandy house

invasion were. gollapse.”

brought in from' PIETER

Great Britain, pocveerr

providing the 16 atthe time

ideal plug for oftheflood

breached dikes.

*The first sign of hope came when
I was walking through Zeirikzee in
April or May,” Flokweert said. “I
heard the sound of a dredger clear-
ing the navigational channel and
moving in the caissons. Then more
big stuff started moving in, heavy
equipment.”

The dikes were repaired by the
following November, nine months af-
ter the storm hit.

Call to action

Meanwhile, the nation had begun
debating what went wrong. “In the
press — in the newspapers the ra-
dio, the television — there was a big
discussion over who was responsible
for this and how can we avoid it for
the future,” said Kees van der Maas,
a retired newspaper editor who as a
15-year-old was evacuated from
Zeirikzee after the flood. “Almost
everybody ecame to the conclusion
that we have to take some heavy
measures,”

It taok the hard-hit Zeeland re-
gion years to get back on its feet.
The Flokweerts could not resume
farming until 1955.

“People scattered,” Flokweert
said. “Some found new jobs in evacu-
ation areas and stayed there. Sand
covered the agricultural fields and
had to be removed.” Young people

Dikes in the region were breached in 400 places during the floodin

_ | _ g including at the Neeltje Jans recreational area,
The last dikes were repaired nine months after the storm.




who might have taken up farming
enrolled in schools and never re-
turned.

Today, flood memorials abound in
Zeeland. In all, 289 gravestones in
the cemetery in Nieuwerkerk com-
memorate those from the area who
drowned, including many in Flok-
weert’s extended family. Granite
markers, lying flat on the ground
and engraved only with names and
birthdates, commemorate the el-
derly, the middle-aged and the
Young, including toddlers and ba-
bies. Many are marked “VERMIST”
—“missing,”

John McQuaid can be reached at (202) 383-
7888 or at john.moquaid@newhouse.com s

The 1953 flood photos are from The Battle of
the Floods,” published by Netherlands
Booksellers and Publishers Association in
Holland in 1953.

Dutch
soldiers
rescue

people
were killed
inthe
disaster.
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wes _
and thus block storm surge at the source
of the levees. The Delta Work: -Pro.le&t
mouths of estuanes that







Raising levees became a losing game for the Dutch.
So with a grand vision, they revolutionized flood control,

Bigger Better. Bolder,

fix.
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Entering the Rotterdam Wate

two gates swing shut and sink during storms to protect more than

INSIDE

damage led to
new dams that

protect wildlife
and estuaries

HOEK VAN HOLLAND, NETHERLANDS

ike two enormous butterfly wings,
massive yet delicate, the 700-foot-
wide gates of the Maeslant storm
surge barrier sit on either side of the
New Waterway, a shipping channel
that runs from the North Sea into the
heart of Rotterdam, Netherlands.
Most of the time, sitting is all
they do.

But Rotterdam, the world’s busiest
port, and the densely populated area
around it are the lowest region of a low
“country, 22 feet below sea level at its
nadir. It would be wipéd off the map if
allowed to flood. So when a major storm
surge threatens the Dutch coast, some-
thing that has happened just once since
the barrier was completed in 1997,

rway canal from the North Sea, a shi

-

P passes through the Maeslant storm surge barrier, The

1 million people from rising seas.

Maeslant’s automated system responds.

The barrier’s computer system moni-
tors weather conditions and regional
Wwater levels, and an approaching storm
surge triggers the gates to close. Motors
kick on and gears spin, sealing off the
waterway. The gates rotate on 680-ton
ball joints made of steel, 35 feet in diam-
eter — the largest in the world. When
they meet in the middle of the channel,
the 70-foot-high barriers fill with water
and sink to the bottom. The surge is
blocked.

“You need no human intervention. We
wanted to reduce the risk of human er-
ror, so it’s completely computer oper-
ated,” said Thijs Damsma, an engineer-
ing student and guide at the barrier.

See NETHERLANDS, A-¢

RUIN
REGOVERY

An oecasional
series on

how others
responded

to disaster

Stories by
John
McQuaid

Staff writer
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Michael
DeMocker
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“The computer system is four
times redundant.”

A model of success

New Orleans is clamoring
for a bigger, stronger levee
system that will prevent a re-
pest of the flooding caused by
Hurricane Katrina. But Dutch
engineers say that's not
enough: It will also have to be
a smarter levee system.

The Netherlands employs
the latest in safety principles
and digital technology to de-
sign for the long haul. New Or-
leans levees were outdated
long before their target date
for completion. The Maeslant
barrier is designed to last at
least a century. Another struc-
ture, the Eastern Scheldt bar-
rier, is meant to last twice as
long.

The Duteh say thinking
#head is the only option in de-
signing food defenses: Flan
obsessively. Look at the big
picture. If things change, ad-
Jjust. Those are clichés, per-
haps, but they're based on
hard-won experience from
1,000 years of fighting floods,

With New Orleans' short-
and long-term security and re-
building efforts hanging in the
balance, the political pressure
is intense to build Category 5
hurricane protection, and

_.build it quickly. But Dutch en-
gineers also caution it would
be a mistake to rush forward
and build without a clear
strategy.

“The first question is, what
do you want to protect, people
or the marshes? Define your
problem - analyze the system
that way. Which is the system?
The sea, the river, the lake,
the weather? Which problem
do you want to solve?” said
Tlaje de Haan, an engineer
with the Netherlands’ water
and public works department
who helped design the Eastern
Scheldt barrier. “Dion't go in a
hurry to build something. This
is an engineer's wish — to go
somewhere and just start
building.”

Chronic problem

The Dutch ereated space for
setllements and farming by re-
claiming land from the water.
But reclaimed land sinks, and
water always seeks the lowest
point. It seeps in through the
soil, pours from the sky and
sweeps across the landscape as
it floeds. Through necessity,
people devised dozens of meth-
ods to expel it, repel it and geri-
erally to eontro] it.

Those efforts haven't al-
ways succeeded. Teday's flood
defenses are the product of re-
peated failures that forced
people to start over and inno-
vate.

Before the country’s devas-
tating 1953 flood, for example,
studies and commissions had
identified serious weaknesses
in the dike system and pro-
posed solutions — mainly
higher, stronger dikes. But the
country was still recovering
from the Nazi occupation, not
to mention the actions of the
Allies, who bombed some dikes
to flood the Germans out. The
recommendations were ig-
nored.

The high price of that — : "
missed opportunity drove the Many seaside villages, such as this ane on the outskirts of Rotterdam, are protected by the Delta Works flood control praject. After a 1953 North Sea s
ereation of the Delta Works, a  killed more than 1,800 people, the Netherlands invested billions of dollars in a complex system of dams, storm surge barriers and gates.

STAFF PHOTOS BY



network of huge barriers,
gates and dams that protects
the country’s vulnerable
southwestern region from
storm surges. “We knew the
dikes were weak. But we did
not always see the problem,
and people remember this,”
said Marion Smit, the top wa-
ter policy official at the Min-
istry of Transport, Publie
Works and Water Manage-
ment. '

The cyele has ereated a
countryside layered with flood-

control methods from the pre-

sent and centuries past — some
of the latter still functioning.
Canals dating to the Middle
Ages run next to Renaissance-
era windmills. Pumping sta-
tions set up during the Indus-
trial Revolution stand a stone’s
throw from 20th-century dams
and floodgates.

Many of these technologies
revolutionized flood protec-
tion when they debuted. The
development of the windmill
for drainage purposes in the
15th eentury allowed inhabi-
tants to expand agriculture
and settlement areas, creat-
ing the modern landscape of
polders, canals and dikes. The
land is tiered — some areas
are lower than others, and the
water table must be main-
tained at different depths.
This was done by windmill-
powered scoop wheels moving
water from one level to the
next.

“You had a scoop wheel that
could raise the water only 5 to
6 feet up. If you want to reach
sea level, you'd need three of
them. Depending on how steep
the steps, in some ecases they
would be close together, in oth-
ers 10 kilometers (about six
miles) apart,” said Jurjen Bat-
tjes, a professor emeritus of
engineering at the Technical
University of Delft, Battjes
graduated from a government-
sponsored program that ap-
prenticed him for a time to a
windmill operator.

Big thinking

Windmills and pumping sta-
tions are there to move water
out. The Duteh also developed
effective barriers to keep it
from getting in. The oldest are
dikes, earthen struetures simi-
lar to levees. Traditional dikes
were built by laying eclay soils
over rocks, then lining the dike

with stones or tiles. On the dry
side, builders would lay down a
thick woven mat of willow
twigs as scour protection.
Should the dike be topped, the
mat would prevent the water
from eroding the base of the
structure, something that
could lead to a breach. Some
New Orleans floodwalls
breached because they had no
scour protection, and Army
Corps of Engineers officials
said they had no mandate to
build it. But even a low-tech
willow mat might have made a
difference.

But 20th-century flood
threats in the Netherlands
proved significantly worse
than in the past, and engineers
moved in bold new directions.
The Delta Works demanded a
reimagining of the nation’s en-
tire.flood control system. Small
was ouf, big was in. When big
dams caused environmental
problems, the Duteh re-
sponded by building more flex-
ible structures that would al-
low water to flow in and out.
U.S. engineers may face simi-
lar challenges if they build
large gates at the passes into
Lake Pontchartrain as part of
Category b protection.

One model will be the huge
Eastern Scheldt storm surge
barrier, which cost $7.8 billion
— more than corps estimates
for the entire cost of Category
5 upgrades in and around New
Orleans. The Oosterschelderk-
ering, as it's known in Dutch,
snakes in three segments
across a five-mile opening on
the North Sea, its distinctive
white pillars visible from miles
away. The barrier’'s 62 steel
gates are usually open, allow-
ing tidal flow in and out.

Massive undertaking

Nothing like the barrier had
ever been built before. “It was
a process of trial and error.
There was a first design, and
the people said this would not
work. So there was a second, a

third, a fourth,” de Haan said.

“For a hydraulic engineer, this
was like putting & man on the
moon.”

Design is only half the bat-
tle. There are no prefabricated
parts for such a structure, no
established guidelines for mak-
ing or assembling them. Build-
ing 65 massive concrete piers,
the barrier's main structural

element, forced engineers to
invent their way around one
ohstacle after the next.

Each pier weighs 20,000
tons, stands between 100 and
125 feet high and took 18
months to construct. Workers
created an open-air pier fac-
tory with dozens of monoliths
under construction at a time.
When one set of piers was
complete, the area was flooded,
and a special, U-shaped ship
lifted each pier and moved it
into place, where it had to be
positioned to within a few cen-
timeters.

The piers rest on huge mat-
tresses designed to absorb
changes in water flows that
would otherwise erode the soil
underneath. The mattresses,
steel mesh “cloth” containing
sand and gravel, are more than
600 feet long and 140 feet wide.
They were put on a giant roller
that unspooled them onto the
bottom of the channel.

As the Netherlands has
grown more densely popu-
lated, flood defense has had to
adapt to changing social and
economic circumstances. When
officials were studying how to
proteet Rotterdam after the
1953 flood, for example, they
first proposed upgrading the
city’s dikes. Residents
protested because the new
dikes-would be much larger,
impinging on neighborhoods.
Historic buildings would have
to be condemned. And as time
wore on, the cost of the dike
project rose so high it was
abandoned.

The solution was the Maes-
lant barrier, a single $700 mil-
lion structure located near the
mouth of the waterway that
protects everything behind it -
and has no effeet on ship traf-
fic. Officials held a contest to
choose the design. One entry
was a pair of hollow gates
placed at the bottom of the
channel that would rise when
filled with air. The butterfly
wing project won out.

With the Delta Works com-
plete, officials and engineers
are also taking a step back and
re-examining the basic design
principles of their flood de-
fenses.

Anticipating failures

Whether they are storm
surge barriers, dikes or levees,
flood control structures are all

designed on one principle:
They must repel a caleulated
flood height.

But engineers studying that
basic standard wondered if it
failed to capture how flood con-
trol really works — and their
conclusions apply directly to
New Orleans, where some lev-
ees failed without being
topped, apparently due to de-
sign or construction flaws.

Levees are more than just
objects of earth, rock, concrete
and steel. Their functioning
also depends on a range of
other factors: construetion
standards and quirks, mainte-
nance, emergency plans — and
human heings. If all those ele-
ments were considered when
risks were analyzed, engineers
say, the results would be
alarming.

“You consider all kinds of
ways a thing might not fune-
tion,” said Battjes, who sits on
a government committee that
recommends the new philoso-
phy be turned into policy. “If
you have a movable gate, for
example, how might it fail? The
foundation might fail, and the
thing might collapse. The gate
may not funetion. The guy may
not he there to operate it. All
of these things have certain
probabilities.”

Balancing those risks
against what the system pro-
tects is a much smarter way of
doing things, Battjes said.
U.S. engineers appear to be
way behind in this regard. The
safety standards for levees are
too low, he said. They date
back to the early 20th century,
before levees protected big
cities, millions of lives and bil-
lions of dollars of infrastrue-
ture.

“The more you invest, the
less likelihood of danger. You
can overinvest and underin-
vest. In New Orleans, it looks
like they underinvested. They
took a lot of chances and had
some heavy damage,” Battjes
said. “If you want to have peo-
ple safeguarded, you have to
make sure, instead of looking
just at the crest of the dike,
that the whole system is looked
at — with all the structures in-
cluded and balanced with
what's inside.”

John McQuaid can be reached

at (202) 383-7689 or
john.mequaid@newhouse.com.
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Residents
weigh in
on projects

HIWER, pomdits

inte Lake Pontehartrain provides
a safety valve when the Missis-
sippi River is at flood level.

But Broekman {sn't selling, at
least not yet. He helped organize
a neighborhood group to oppose
the plan. They devised an alter-
native: Dig a narrower basin.
That would preserve the homes
and still provide flood protection
— though it would last for about
50 years, just half the century-
long lifespan projected for the
government's solution.

Though most of the Nether-
lands is protected from rver and
ooean floods by a carefully main-
tained system of dikes, dunes
and storm-surge barriers, offi-
cials say it's still not safe enough
because of melting snow, rising
seas and sinldng land. Duteh law
requires that certain safety lev-
€ls be maintained. Even now, of-
ficials warn, some areas have
dropped out of compliance.

“Our system has changed,”
said Marion Smit, the top wa-
ter-policy official at the Min-
istry of Transpert, Public
Works and Water Management.
“We have global elimate change,
the possibility of higher storm
waves. on the coast. So we are
taking another look. Not every
area of the Netherlands is as
safe as defined by the law.”

Shoring up defenses

The Duteh have embarked on
an effort to gauge their flood
defenses and figure out which
should be strengthened to ac-
eount for the changes.

Part acientific guesswork,
part engineering, part polities,
it is a difficult process but one
that officials say is necessary to
avert a disaster 50 or 100 years
— or less — down the line.

It's the approach American
officials will have to adopt if
they want to keep New Orleans
safe behind a reatored storm
defense network. Building a
Category 5 hurricane levee sys-
tem for 2005 conditions won't do
much good if by 2065 the Gulf of
Mexico has risen by a foot and
hurricanes have gotten stronger
and more frequent, as some
predictions suggest.

The Dutch water ministry is
spending $3.5 billion to upgrade
river defenses, a project called
the Delta Plan for the Major
Rivers. The effort came in re-
sponse to major floods in 1993
and 1995. The February 1995
flood overflowed all three of the
Netherlands' major rivers. No
one died, but 250,000 people
were evacuated, and property
damage was heavy.

Rather than simply raise
dikes all along the rivers, the
government has turned (o a cou-
ple of more controversial meth-
ods. During a future inundation,
some rural flood plainz will be
deliberately flooded to prevent
disaster downstream. In other
places, rivers are being widened
and eomparttnents or channels
dredged to temporarily divert

=

A bend in the
Waal River
separates the
cities of
Nijmegen and
Lent but also
posesamajar i
flood danger. The government
wants to buy out 55 homes and
build a holding channel, while
residents have a different plan
o save their homes.

WATER WAYS
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water. The ministry has also
launched a public awareness
campaign ealled “Living with
‘Water” to sell a sometimes skep-
tical public on these concepts.
“We know the possibility of
failure in low-lying areas is ris-
ing. The bottom is going down.
The posaibility of evacuation is
remote,” Smit said. “Which is
why it's very important to have
mare space for water: to look at
natural processes, to work not
apainst nature but with nature.”
Lent and Nijmegen flooded
in 1995, and the narrow, H-de-
gree bend in the river is espe-
cially problematie because it is 2
bottleneck that can slow down
the flow, forcing the river level
higher upstream. If more space
could be created at the bend,
then that problem would go

away — at Ieast for a while,

arly seenarios included a di-
version across the back side of
town, something that would have
turned Lent into an island during
a major river flooct. But the idea
was sealed back after residents
complained. The current pro-
posal would still claim 55 houses
on both sides of the river dike —
a pleasant neighborhood of

| homes and winding streets be-

tween two bridges. At least five
of the homes have historie status,

The Duteh system depends
heavily on the involvement of
community organizations, a
process called the polder sys-
tem, named for the reclaimed
land surrounded by dikes whore
most of the people live,

“We consult them every time.
It's impossible to make a plan

gineer at the ministry,

tem: Whether you are rich or
poor, we all live in the same
pelder — below sea level,”
Broekman and some neigh-
bors formed a group called,
roughly, “People Suffering from

aims, if poasible, ts forge a com-
promise. Members have met
twice with the Cabinet minister
overseeing flood defenses and
with Smit as well. While the
government's buyout offer is for
current market value, they say
they don't want to move.

“The houses, that's not the
problem. These loeations are very

without consulting those organi-

zations, We try to got a commit- -
ment early on,” said Arnold van '
der Wees, an environmental en- |

“That’s the Dutch polder sys-

the Lent Dike Relocation.” It

rare in Holland anymore,” said
Jos Verstappen, a neighbor who
belongs to the group, gesturing at
the green expanse in Broekman's
front yard, “Holland is densely
populated. This space is unique.”

They partnered with a re-
tired engineer to devise their al-
ternative, which would preserve
the neighborhood at the price of
longer-term protection — but,
they say, for about 60 percent. of
the cost of the government plan,

Planning ahead

The debate has an air of ab-
straction because it is based on
scientific estimates of future
water flows, which could prove
to be wrong. The government's
target is to guard against high
water flow levels that it projects
could be routine in 100 years —

about 18,000 cublc meters per
second. The local group is will-
ing to settle for protection
against flowy. above 17,000 cubic
meters per second. The river
flow per second has not yet
topped 12,500 cubic meters.

“Our plan is'good for 50
years, The povernment fs look-
ing at a plan for 100 years, If in
the future it's necessary to do
this, then you ean go ahead and
do things here then,” Verstap-
pen said.

Such debates might prove
problematic in the 1S, palitieal
system, where some segments
of the public and some elected
officials are skeptical about the
reality of global warming. But it-
is especially important for
Louisiana, which already is suf-
fering more than other arcas
from rising seas and more fre-
quent or intense storms —
whatever their cause. In that
respect, engineering the
Louisiana eoast will be more dif-
ficult than the Duteh coast be-
cause hurricanes are a more
frequent and powerful threat
than North Sea storm surges.

The ministry is supposed to
decide this month between the
50- and 100-year plans. Resi-
dents don't know which way it
will go, but they are prepared.
“If they choose their plan, we
will protest,” Verstappen said.
“There will be a juridieal
process. It will take years.”

STAFF GRAPHIC BT EMMETT MAYER



y PARLS DO
 Beating back the sea

™ HOW THE DUTCH FIGHT TO SAVE .
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Lake Volkerak was envisioned as a magnet for
recreation and tourism after other projects in the
region damaged fisheries. But the plan backfired.
Because of pollution and runoff flowing down-
stream from Germany and France, toxic algae
have taken hold, and today the lake is a fetid mess.

LAKE VOLKERAK, NETHERLANDS

srsen he Grevelingen estu- RUl C,

B arywasa mortal threat,
i <o it had to go. During

Bl the 1953 Dutch flood
8l disaster, the estuary,
B here the Meuse and
Rhine rivers flow into
8 the North Sea, was 2
B conduit for a storm
surge that flowed inland and
Kkilled hundreds of people.

Qo the Dutch government
dammed Grevelingen in 1971
as part of its Delta Works
flood protection plan. It built
a dam to block off the North
Qea and then still more dams
that divided the estuary into
compartments to make the
waterway more manageable.
But that solution created a
different kind of disaster.
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NETHERLANDS, from a-1

.......................................................................

overloaded with nutrients flowing
downstream from Germany and
Frrance, creating a kind of dead zone.
“Every summer it's blue-green. It
stinks. You can’t swim there anymore
— it's toxie algae,” said Arnold van
der Wees, an environmental engineer
for the Dutch Department of Public
‘Works and Water Management.

As the Netherlands has used
ever-more ambiticus, large-seale
methods to repel floods, people have
come to realize that safety and secu-
rity have a hidden price tag: The big-
ger the fix, the bigger the unin-
tended consequences.

“When you interfere with natural
processes, you have to keep interfer-
ing,” van der Wees said. “If we knew
then what we know now, we proba-
bly would have found other solutions
to create safety.”

The Duteh experience is a cau-
tionary tale for south Louisiana,
where engineers might have to in-
trude on the delicate marshlands
surrounding New Orleans as never
before, building new floodgates and
levees to protect the region against a
Category 5 hurricane.

Hurricane protection and marsh
restoration projects will have to be
knitted together into a single system
with divergent goals. Storm surge
protection requires walls of one kind
or another. But estuaries and
marshes are living systems. Wall
them off and they might die. Putting
holes jn the walls can help by letting
water flow in and out. But no one re-
ally knows how — or if — these am-
bitious aims can be balanced.

Dutch scientists say it’s impera-
tive to anticipate long-term prob-
lems such as marsh erosion.

“You can delay it to a certain ex-
tent, but some of the processes ean-
not be stopped,” van der Wees said.
“It will never be the same here as it
was before the 1953 flood. Interfer-
ing with natural processes and nat-
ural systems is always a bad thing.
Mother Nature is the best engineer.

“My advice would be not to inter-
fere too much, but allow natural
processes to continue.”

Paying more attention

Though the Delta Works and
other elements of the Duteh flood
defenses are complete, the environ-
ment in which they sit is still a work
in progress. Between 1900 and 2000,
the total estuary area in the Nether-
lands, including marshlands, .shrank
by more than half, from 3,340 to
1,520 square miles. The Netherlinds
has repeatedly built dams and other
barriers, then been forced to go back
and eclean up the environmental
messes they have created.

Even the environmentally friendly
Eastern Scheldt storm surge barrier,
built with gates rather than dams to
preserve the estuary behind it, has
caused s0 many problems — erosion

of ecologically important sandbars
g::rgmount artg?ng them — that some
vironmen 0 i
foritto be dismantled, L8
_ Chastened Dutch officials and en-
Blneers are now more cautious about
the negative impacts of flood protec-

‘tion. Those include not only endan-

gered bivalves and birds but fisheries,
toupsl;n and the quality of life for the
region’s residents, many of whom be-

long to community groups involved in
the government’s decision-making
process. It's called the polder system,
polders being the reclaimed and diked
areas most peoplelivein.

“Shortly after 1953, there was one
goal: We need to block this off as
soon as possible. Then the environ-
mental issues became much more
important,” said Marion Smit, t_he
top water policy official for the Min-

istry of Transport, Public Works and
Water Management. “If you had
made a cost-benefit analysis then
(that included the environment), 1
don’t know that they could have

done what they did.”

Dams and dikes in the Nether-

lands traditionally served two pur-
Poses: land reclamation and flood

protection. Those were the aims of

the Zuiderzee Works, the giant pro-

.knowledge.

“ecology, each

ject in the northwest part of the
country that, in 1932, dammed the
Zuiderzee, an inland sea, and cre-
ated a giant freshwater lake, and in
it, huge polders for farms and living
_Space.

The aim of the Delta Works Plan,
begun in the early 1960s, was, simi-
lar: block storm surges and spur de-
velopment. No huge polders would
be ereated, but planners wanted 1o
give the mostly rural area an eco-
nomic boost by connecting its many
islands with dams and bridges, said
Kees van der Maas, retired editor of
the Provinciale
Zeeuwse
Courant news-
paper, who
covered the
Delta Works
Plan during its
formative-
years.

Authorities
had little envi-
ronmental

“Fresh water
was seen as
only some-
thing for hu-
man use, and
saltwater was
pollution,” said
Henk Saeijs, a
biologist and
former chief of
the Delta
Works envi-
ronmental de-
partment.

The delta
has four major
estuaries, each
with a complex

species, a
Japanese-oyster
has spread
to all corners of
the estuary. When
the tide recedes,
clumps of oysters
can be seen
stretching for
miles along the
estuary’s mud
flats. They are
displacing mussel
and cockle beds
that are depended
B el & g on by fishers.
them was a radical environmental
and social change — too radical, as it
turned out.

By the late 1960s, the dams were
losing their political support. Incensed
at the certain destruction of oyster
and mussel beds, for example, fishers
in the Eastern Scheldt estuary
started protesting the dam project
there, forming an unlikely alliance
with environmental groups.

Schott van Sluis, whose family has
fished the area since the 1600s and
who rescued hundreds of people by

rowboat in the 1953 flood, had not
been involved in politics before, Yet

with a long
maritime his-

- at one point he joined a protest flotilla

that surrounded a boat carrying a
provincial administrator.

“Though fishermen had done a lot
in the disaster, saving people’s lives,
politicians did not remember what
happened,” he said. “They did not
want to listen to the fishermen.”

The fierce opposition of fishers,
the growing influence of the environ-
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Everything New Orleans

The Times-Picaue

Dutch ambassador tours the devastation
In trip with Landrieu, official pledges support for New Orleans

Tuesday, November 29, 2005

By Leslie Williams
Staff writer

Not quite a century ago, the Dutch turned to New Orleans as a source of state-of-the-art flood-
control technology: the Wood screw pump still used to drain the city.

On Monday, it was turnabout as the Netherlands' ambassador to the United States toured flood-
ravaged New Qrleans,

¥ Advertisement | CONTINUE STORY

The gesture was partly symbolic and sharply political: a signal to congressional naysayers that
smart engineering can overcome even the most difficult water-management challenges, said
U.S. Sen. Mary Landrieu, who escorted Boudewijn J. van Eenennaam on a bus tour that
included St. Bernard Parish, eastern New Orleans and Lakeview.

Also aboard the bus was U.S. Assistant Secretary of the Army John Woodley Jr., who used the
occasion to announce that at least the conceptual design of a strengthened flood-protection
system for New Orieans should be roughed out by the spring. It probably will incorporate
techniques used in the Netherlands that shield that country's coast from storm surge without
affecting hydrology or navigation, Woodley said.

"The Dutch are the best in the world in terms of storm and flood-damage protection," Woodley
said.

http://www.nola.com/printer/printer.ssf?/base/news-4/1 133247393 104430 xml 11/29/2005



Nola.com's Printer-Friendly Page Page 2 of 3

The conceptual design is an early step in a two-year, $8 million study that follows the corps'
commitment to rebuild the levee system to pre-Katrina strength -- able to withstand the
equivalent of a slow-moving Category 3 storm -- in time for the June 1, 2006, start of the next
hurricane season. The study will explore the feasibility of strengthening flood defenses to resist a
Category 5 storm.

Landrieu said she is not waiting for the study to be completed. She is pressing ahead in a
campaign to persuade Congress to dedicate the money necessary for state-of-the-art protection,
including restoration of wetlands between population centers and the Louisiana coast.

"We know it's going to cost billions of dollars, that's why we need the funding mechanism in
place now," said Landrieu, who has long pressed Washington to give Louisiana a larger portion
of the federal oil and gas revenue collected off Louisiana shores as a way to help pay for the
projects.

The corps' conceptual design will identify alternatives for providing protection "in an
environmentally responsible way,” Woodley said.

The design alternatives will be reviewed by the public and Congress, which will decide what gets
constructed, said Woodley, whose sister, Cecilia, was displaced from her Lakeview home by
Katrina.

The Netherlands re-engineered its flood-protection system after a 1953 storm surge killed more
than 1,800 people and displaced hundreds of thousands of residents. Its solution: the Delta
Works, a $14.7 billion network of barriers, dams and other structures designed to repel North
Sea waters.

Outlets of Lake Pontchartrain, including the Rigolets, could benefit from structures that remain
open or out of the way until a storm surge threatens, Woodley said. One device, for example,
rests at the bottom of the sea, then is inflated and rises when the coast is threatened. Another
has wide gates that shut during a storm.

Two-thirds of the Netherlands is below sea level, Landrieu said, citing the country's experience
as evidence of what can be done if the political will is there and money is provided.

"The Netherlands have done it," she said.

Making residents safe should be the first step, said van Eenennaam, who described the billions
spent on flood protection as a sound investment based on what the protected areas contribute to
the national economy. The New Orleans region is a major producer of seafood as well as oil and
gas.

The ambassador said Dutch experts will continue to work closely with the United States as it
seeks a solution.

Visits like the one arranged by Landrieu, he said, tell the story of devastation better than any
reporting or photographs.

"It adds an emotional dimension," said van Eenennaam, adding that he empathized with Tiffany
Bennett, a first-time homeowner in eastern New Orleans. The group visited the flood-damaged
home of Bennett, who works as a page designer for The Times-Picayune.

Her home soaked in about 7 feet of water and Bennett said she is holding off on resettling in the
neighborhood she adores until the city offers a plan of how it intends to redevelop the part of
New Orleans east of the Industrial Canal and north of the Mississippi River-Gulf Qutlet.
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Van Eenennaam said he will report back to his country about "what is needed here and what we
can offer in the Netherlands."

The Netherlands invested in a world-class flood-protection system, he said, because it decided
after the 1950s disaster that "this will never happen again."

Leslie Williams can be reached at Iwilliams@timespicayune.com or (504) 826-3358.
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